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Description 

[0001] The present invention relates to a printed cir- 
cuit board using a resin impregnated fabric sheet, and 
more partlculariy to double-sided and multilayer printed 5 
circuit boards for bare chip IC mounting that exhibit high 
themrial conductivity. 

[0002] Recently, a printed circuit board has required 
Increased multilayer and density with the higher per- 
fonnance and smaller size of electronic equipment. By 
using an inner-through-hole connection for connecting 
ICs or parts at a minimum distance as a method for con- 
necting layers of a board, the higher density can be ob- 
tained. According to the inner-through-hole connection, 
only the necessary layers can be connected, and the 
top layer of a board has no through hole and mounting 
properties are excellent. Japanese Laid-Open Patent 
No. 5-77840 has proposed a printed circuit board (dou- 
ble-sided and multilayer printed circuit boards) having 
the inner-through-hole connecting structure In which an 
organic non-woven fabric Is Impregnated with a thermo- 
setting resin to form a sheet board material (which is 
hereinafter refen'ed to as a resin impregnated fabric 
sheet), a through hole is formed on the resin impregnat- 
ed fabric sheet by laser beams, electrically conductive 
paste Is filled in the through hole, and heat and pressure 
are applied to the resin impregnated fabric sheet. 
[0003] The printed circuit board can be fomried by the 
simple steps described above, in which the connecting 
resin impregnated fabric sheet is used to connect layers 
by the inner-through-hole connection. In addition, such 
a printed circuit board is inexpensive. In the case where 
the printed circuit board is used as a board for mounting 
a semiconductor of a chip size, the semiconductor can 
be mounted stably because the coefficient of thermal 
expansion of the board in the direction of Its plane is 
almost equal to that of the semiconductor. However, the 
printed circuit board which Is fomned by the connecting 
resin impregnated fabric sheet has low thermal conduc- 
tivity. Therefore, there are problems when the printed 
circuit board is used as a board for mounting a semicon- 
ductor chip. Moreover, an electrode land restricts an ar- 
ea on the top layer of the board in which wiring is formed 
(for example, the wiring for an electric connection with 
the semiconductor chip), so that high density wiring is 
not achieved. 

[0004] It is an object of the present invention to pro- 
vide a printed circuit board (double-sided and multilayer 
printed circuit boards) and a method of manufacturing 
the same wherein electrode layers can be connected 
electrically by an Inner-through-hole connection, the co- 
efficient of thermal expansion of the board in the direc- 
tion of its plane Is equal to that of a semiconductor, ther- 
mal conductivity is high, and wiring can be fomned at a 
high density. 

[0005] In order to achieve this object, the present in- 
vention provides a printed circuit board, comprising a 
resin-impregnated fabric sheet, at least one electrically 


conductive portion having a first through hole formed in 
the direction of the thickness of the sheet, the first 
through hole being filled with a first resin composition 
that contains the electrically conductive particles to pro- 
vide an electrical connection In the direction of the thick- 
ness of the sheet, and at least one themnally conductive 
(heat radiating) portion having a second through hole 
fonned in the direction of the thickness of the sheet, the 
second through hole being filled with a second resin 
composition that contains themnally conductive parti- 
cles, wherein at least a suriace layer portion of the sec- 
ond resin composition has electrically insulating proper- 
ties. According to such a structure, heat radiation can 
be perfonned efficiently by the themnally conductive por- 
tion. Since an electrode land Is not provided on the sur- 
face layer of the thermally conductive portion, wiring can 
be provided on the board surface area around the ther- 
mally conductive portion. Accordingly, It is possible to 
provide a printed circuit board in which electrode layers 
can be connected electrically by an inner-through-hole 
connection, the coefficient of thennal expansion of the 
board in the direction of a plane is equal to that of a sem- 
iconductor, thermal conductivity can be enhanced and 
the wiring can be fonned at a high density. So as to en- 
hance thermal conductivity in the circuit board. 
[0006] In the printed circuit board, the themnally con- 
ductive particles contained in the second resin compo- 
sition may be electrically conductive particles. Conse- 
quently, the same electrically conductive paste as the 
first resin composition can be filled simultaneously in the 
first and second through holes. In addition, the second 
resin composition can easily be fomned on the thennally 
conductive portion by a process including etching 
[0007] Further, the thennally conductive particles 
contained in the second resin composition may be elec- 
trically Insulating particles. Consequently, heat radiation 
can be pertomned efficiently in such a case since the 
surface layer of the thennally conductive portion has no 
thermal insulating property. 

[0008] In the printed circuit board, a resin composition 
that contains the electrically conductive particles and a 
resin composition that contains the thermally conductive 
insulating (electrically insulating heat radiation) parti- 
cles are separately filled in the second through hole. 
Consequently, the number of thermally conductive por- 
tions can be increased so that heat radiation can be per- 
formed efficiently. In addition, wiring can be provided in 
a board area around the thennally conductive portion of 
the first through hole having no electrode and on the 
thermally conductive portion of the second through hole 
having no electrode land. Accordingly, It Is possible to 
implement a printed circuit board in which the electrode 
layers can be connected electrically by an Inner- 
through-hole connection, the coefficient of thermal ex- 
pansion of the board in the plane direction is equal to 
that of the semiconductor, themnal conductivity can be 
enhanced and the wiring can be fonned at a higher den- 
sity. 
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[0009] As a preferred example, the electrically Insu- 
lating resin layer and the component resin of the resin 
composition are thermosetting resins. In this case, the 
printed circuit board has good heat resistance and can 
be resistant to solder and solder reflow. 
[0010] As a preferred example, the electrically insu- 
lating resin layer, the component resin of the resin com- 
position and the resin of the resin impregnated fabric 
sheet are epoxy resins. In this case, the integral bonding 
of the electrically conductive portion to the fabric sheet 
and that of the themnally conductive portion to the fabric 
sheet can be obtained. 

[0011] As a preferred example, a metallic foil pattern 
having a portion that is bonded to the electrically con- 
ductive portion is formed on at least one of upper and 
lower faces of the resin impregnated fabric sheet. In this 
case, the printed circuit board In which a metallic foil pat- 
tern is an electric circuit can be provided. 
[0012] As a preferred example of the structure, the 
electrically conductive particles are selected from the 
group consisting of Au, Ag, Cu, Al, Pd, Ni and alloys 
thereof. In this case, the conductivity of the electrically 
conductive portion can be enhanced. 
[0013] As a preferred example of the structure, the 
thermally conductive insulating particles are selected 
from the group consisting of alumina particles, silica par- 
ticles and magnesia particles. In this case, the electri- 
cally insulating properties of the thermally conductive 
portion can be suitably maintained. 
[0014] As a preferred example of the structure, the 
fabric sheet is a nonwoven fabric of a heat resistant syn- 
thetic fiber or a paper Impregnated with the thermoset- 
ting resin so that the resin impregnated fabric sheet is 
obtained. In this case, it is possible to provide a printed 
circuit board that is thin and has a high strength. 
[0015] As an example of the structure, the fabric sheet 
Isfonned of a heat resistant synthetic fiber that is at least 
one of an aromatic polyamide fiber and a polyimide fiber. 
In this case, it is possible to provide a printed circuit 
board that is thin and has a good workability and a high 
strength. 

[0016] Methods for manufacturing a printed circuit 
board according to the present invention are defined in 
claims 16, 17, and 18. 

[001 7] Consequently, it is possible to manufacture ef- 
ficiently and reasonably a printed circuit board in which 
the themnal conductivity can be enhanced and the wiring 
can be fonned at a high density. 
[0018] According to the printed circuit board of the 
present invention, heat radiation can efficiently be per- 
formed by the themnally conductive portion having at 
least a surface layer insulated. Since the electrode land 
is not provided on the surface layer of the thennally con- 
ductive portion, the wiring can be formed on the board 
surface area around the thermally conductive portion. 
Accordingly, the electrode layers can be connected 
electrically by an inner-through-hole connection, and 
the coefficient of thermal expansion of the board in the 


4 

direction of its plane is equal to that of the semiconduc- 
tor. In addition, it is possible to provide a printed circuit 
board in which thermal conductivity can be enhanced 
and the wiring can be formed at a high density. 

Fig. 1 is a sectional view showing the structure of a 
double-sided printed circuit board for bare chip 
mounting according to an embodiment of the 
present Invention, 

Fig. 2 is a sectional view showing the structure in 
which a semiconductor chip is mounted on the dou- 
ble-sided printed circuit board for bare chip mount- 
ing shown in Figure 1 , 

Figs. 3A to 3D are sectional views showing the in- 
dividual steps of manufacturing the double-sided 
printed circuit board for bare chip mounting shown 
in Fig. 1, 

Figs. 4A and 4B are sectional views showing the 
individual steps of repeating the steps of manufac- 
turing the double-sided printed circuit board shown 
in Fig. 3 so as to manufacture a multilayer printed 
circuit board, 

Figs. 5A and SB are sectional views showing the 
Individual steps of manufacturing the multilayer 
printed circuit board according to an embodiment of 
the present invention, 

Figs. 6A and 68 are views showing the solder sur- 
face and semiconductor chip mounting surface of 

the double-sided printed circuit board for bare chip 
mounting according to an embodiment of the 
present invention, 

Fig. 7 is a graph showing the change in resistance 
obtained by the reflow test of the double-sided print- 
ed circuit board having a semiconductor chip 
mounted thereon according to Example 1 of the 
present invention. 

Fig. 8 is a graph showing the change in resistance 
obtained by sending a constant current to the sem- 
iconductor chip mounted on the double-sided print- 
ed circuit board so as to generate heat according to 
Example 1 of the present invention, 
Fig. 9 is a graph showing the change In resistance 
obtained by sending a constant current to the sem- 
iconductor chip mounted on a four-layer board so 
as to generate heat according to Example 2 of the 
present invention, 

Fig. 10 Is a sectional view showing the structure of 
a double-sided printed circuit board for bare chip 
mounting according to an embodiment of the 
present invention. 

Fig. 11 is a sectional view showing the double-sided 

printed circuit board for bare chip mounting shown 
in Fig. 10 on which a semiconductor chip is mount- 
ed. 

Figs. 12A to 12E are sectional views showing the 
individual steps of manufacturing the double-sided 
printed circuit board for bare chip mounting shown 
in Fig. 10, 
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Figs. 1 3A and 1 3B are sectional views showing the 
Individual steps of repeating the steps of manufac- 
turing the double-sided printed circuit board shown 
in Fig. 12 so as to manufacture a multilayer printed 
circuit board, 

Figs. 1 4A and 1 4B are sectional views showing the 
individual steps of manufacturing a multilayer print- 
ed circuit board according to an embodiment of the 
present invention, 

Figs. 15A and 15B are views showing the solder 
surface and semiconductor chip mounting surface 
of the double-sided printed circuit board for bare 
chip mounting according to an embodiment of the 
present invention, 

Fig. 1 6 is a graph showing the change in resistance 
obtained by the reflowtest of the double-sided print- 
ed circuit board having a semiconductor chip 
mounted thereon according to Example 3 of the 
present Invention, and 

Fig. 1 7 is a graph showing the change in resistance 
obtained by sending a constant current to the sem- 
iconductor chip mounted on the double-sided print- 
ed circuit board so as to generate heat according to 
Example 3 of the present Invention. 

[0019] As a first example of the present Invention, res- 
in double-sided and multilayer printed circuit boards for 
directly mounting a semiconductor can be obtained in 
the following manner For example, aromatic polyamlde 
(aramid) fibers are Impregnated with an epoxy resin to 
form a resin impregnated fabric sheet such as an ara- 
mid-epoxy base material for which coefficient of themnal 
expansion of the board in the direction of its plane Is 
almost equal to that of a semiconductor. The resin Im- 
pregnated fabric sheet thus fomned is used as a board 
body. The layers of the board are connected by inner- 
through-holes in which high density can be obtained, in 
order to enhance thermal conductivity, a themialty con- 
ductive portion is formed. The thermally conductive por- 
tion has almost the same structure as that of the inner- 
through- holes, and does not contribute to the connec- 
tion of the layers of the board. Thus, the semiconductor 
can directly be mounted. As a second example, aromat- 
ic polyamlde (aramid) fibers are impregnated with an 
epoxy resin to form a resin impregnated fabric sheet 
such as an aramld-epoxy base material for which the 
coefficient of thermal expansion of the board In the di- 
rection of Its plane is almost equal to that of a semicon- 
ductor. The resin impregnated fabric sheet thus formed 
is used as a board body. The layers of the board are 
connected by Inner-through-holes in which high density 
can be obtained. In order to enhance thermal conduc- 
tivity, athennally conductive portion Isfomned. The ther- 
mally conductive portion has a structure in which the 
electrically conductive particles In the inner-through- 
holes are replaced with electrically Insulating particles. 
Thus, it is possible to obtain the resin double-sided print- 
ed circuit board and the multilayer printed circuit board 


on which a semiconductor can be mounted directly. In 
a third example, the structures described in Examples 
1 and 2 are used. 

[0020] A double-sided printed circuit board (hereinaf- 
5 ter referred to as a double board) and a multilayer print- 
ed circuit board (hereinafter referred to as a multilayer 
board) for bare chip mounting according to an embodi- 
ment of the present invention will be described below 
with reference to the drawings. 
[0021] Fig. 1 is a sectional view showing the structure 
of a double board for bare chip mounting according to 
an embodiment of the present invention. A double board 
1 0 comprises an electrically conductive portion 2 and a 
themially conductive portion 5. The electrically conduc- 
tive portion 2 is formed as follows. More specifically, a 
through hole is formed in a first area of a resin impreg- 
nated fabric sheet 1 . Electrically conductive resin com- 
positions are filled in the through hole. Electrically con- 
ductive particles 3 are scattered and contained In a ther- 
mosetting resin to form the electrically conductive resin 
compositions. The thermally conductive portion 5 is 
formed as follows. More specifically, a through hole is 
formed In a second area on the sheet 1 . The electrically 
conductive resin compositions are filled in the Inner lay- 
er of the through hole. An electrically insulating layer 4 
is fomied in a surface layer portion (an opening portion). 
An inner-through-hole is fomied by the electrically con- 
ductive portion 2 and a copper foil 6 is provided on the 
surface thereof. Thus, electrode layers provided on both 
sides of the board are electricaliy connected. Examples 
of the electrically conductive resin compositions are 
copper powder, epoxy resins and electrically conductive 
paste blended with an epoxy resin hardening agent. The 
double board 10 in which the resin impregnated fabric 
sheet 1 is used as a board body has a coefficient of ther- 
mal expansion which is almost equal to that of the sem- 
iconductor. In addition, internal heat is radiated from the 
electrically conductive portion 2 and the thermally con- 
ductive portion 5. Consequently, the printed circuit 
board has high themnal conductivity. Fig. 2 is a sectional 
view showing the double board for bare chip mounting 
shown in Fig. 1 on which a semiconductorchip is mount- 
ed. A semiconductor chip 11 is electrically connected to 
the double board 10 through an Au bump 12 and an 
electrically conductive material 13. The Au bump 12 is 
formed on the copper foil 6 and the semiconductorchip 
11 . The electrically conductive material 13 Is provided 
around the Au bump 12 and is composed of Ag - Pd. 
[0022] Figs. 3Ato 3D are sectional views showing the 
individual steps of manufacturing the double board 10. 
In Fig. 3A, a prepreg is indicated at 21 . A resin film 25 
such as polyethylene terephthalate is adhered to both 
sides of the resin Impregnated fabric sheet material. 
Through-holes are fonried in the direction of the entire 
thickness. In general, a drill and laser beams are used 
for fonning the through holes. It is preferred that the la- 
ser beams are used for fomning the through holes, be- 
cause the through holes are formed at a fine pitch and 
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shavings are not scattered. The through hole thus 
formed is filled with an electrically conductive paste 23. 
Various methods such as gravure, roll-pushing and 
pressure reducing filling can be employed as a method 
for filling the electrically conductive paste 23 in the 
through holes. 

[0023] Fig. 3B shows the state in which a film 25 is 
removed from Fig. 3A and the sheet is held between 
copper foils 22. 

[0024] Fig. 3C shows the state In which heat and pres- 
sure have already been applied. The prepreg 21 is com- 
pressed and has a smaller thickness. In addition, the 
resin is hardened (the resin impregnated fabric sheet 1 ). 
The electrically conductive paste 23 is compressed and 
the metal filling density Is increased. In this state, the 
electrically conductive paste 23 serves to connect elec- 
trically the upper and lower sides of the resin impreg- 
nated fabric sheet 1 . 

[0025] Fig. 3D shows the state in which the copper foil 
22 on the surface is etched to form a wiring pattern. The 
electrode layers are electrically connected by an inner- 
through-hole connection by means of the copper foil 6 
provided on the electrically conductive portion 2 and the 
surface layer thereof. After a wiring pattem is fonned, 
etching is continuously performed. Consequently, the 
copper powder of the electrically conductive paste 23 
which is exposed to the opening portion is removed and 
an electrically insulating layer 4 comprised of an epoxy 
resin is fonned In the through hole in which the copper 
foil 22 covering the opening portion is removed. Thus, 
the thermally conductive portion 5 is fonned. For exam- 
ple, wet etching using ferric chloride as an etchant is 
employed. A copper foil 26 may be formed in a portion 
in which the electrically conductive portion 2 of the resin 
impregnated fabric sheet 1 is not present. This is advan- 
tageous to the production of the multilayer board. Ordi- 
narily, the printed board is coated with a solder resist, 
characters or symbols are printed, and holes for Inserted 
parts are formed. However, those steps are omitted be- 
cause they are not essential. 

[0026] Figs. 4 A and 4B show steps of repeating the 

method for forming the double board shown in Figs. 3A 
to 3D so as to manufacture a multilayer board. Fig. 4A 
shows the state in which a resin impregnated fabric 
sheet material having through holes is provided on both 
sides (upper and lower faces) of the double board 1 0 
which acts as a core, an electrically conductive paste is 
filled in the through hole, and a copper foil 32 is provided 
on the outer side of the through hole filled with the elec- 
trically conductive paste. In this state, when heat and 
pressure are applied from the upper and lower faces, a 
multilayer board shown in Fig. 4B is obtained. More spe- 
cifically, an inner-through-hole connection is obtained 
by the in-situ method. The copper foil on the upper and 
lower faces are processed to form a pattern so that a 
four-layer printed board can completely be fabricated. It 
is possible to fabricate a multilayer board having more 
layers by repeating the steps described above. 


[0027] Fig. 5 shows another method forfomning a mul- 
tilayer board which is different from the foregoing. In Fig. 
5A, the prepreg 31 which has a through hole filled with 
the electrically conductive paste 23 and to which heat 
5 and pressure are not applied is held between the two 
double boards 10. A copper foil is indicated at 32. In this 
state, heat and pressure are applied so that a four-layer 
printed board shown in Fig. 58 can be obtained. A plu- 
rality of double boards are prepared. A laminated base 
10 material which has the through hole filled with the elec- 
trically conductive paste 23 and to which heat and pres- 
sure are not applied is held between the double boards, 
and the heat and pressure are applied thereto. Conse- 
quently, a multilayer board having more layers can be 
obtained. 

[0028] Fig. 6A is a view showing the solder surface of 
the double board (multilayer board) for bare chip mount- 
ing according to an embodiment of the present inven- 
tion. A number of copper foil pattems 42 are present on 
the surface of a resin impregnated fabric sheet 41 . Fig. 
68 is a view showing the semiconductor chip (IC) 
mounting surface of the double board (multilayer) board 
for bare chip mounting according to an embodiment of 
the present invention, in which a copper foil pattem (cop- 
per land) 42 which is present on the suriace of the resin 
impregnated fabric sheet 41 and an IC pad 44 for 
through IC mounting are connected by wiring 46. The 
copper foil (copper land) is not present in a thennally 
conductive portion 43 (which has the same structure as 
that of the thennally conductive portion 5), i.e. a portion 
in which an electrically conductive paste is filled in a 
through hole, and the metal powder in the electrically 
conductive paste of the through hole opening portion is 
removed so that an electrically insulating layer is 
formed. For this reason, it is possible to use more of the 
space around the thennaily conductive portion 43. Ac- 
cordingly, the wiring can be fonned at a high density in 
the board area around the thennally conductive portion 
43. The wiring is actually provided on the IC pad 45, 
which is omitted for convenience of explanation. 
[0029] Fig. 10 is a sectional view showing the struc- 
ture of a double board for bare chip mounting according 
to an embodiment of the present invention. A thennally 
conductive portion 7 is further provided on the double 
board 1 0 shown in Fig. 1 so that a double board 20 for 
bare chip mounting Is fonned. A through hole is fonned 
in a third area of a resin impregnated fabric sheet 1 . An 
electrically insulating resin composition in which electri- 
cally insulating particles 8 are scattered and contained 
in a thermosetting resin is filled in the through hole. Con- 
sequently, the thennally conductive portion 7 is fonned. 
A copper foil 9 for wiring can be formed on the thennally 
conductive portion 7. Examples of the electrically insu- 
lating resin composition are alumina powder, epoxy res- 
ins and a paste blended with an epoxy resin hardening 
agent. According to the double board 20 using the resin 
impregnated fabric sheet 1 as a board body, the coeffi- 
cient of thermal expansion of the board in the direction 
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of its plane is almost equal to that of a semiconductor, 
and the intemal heat is radiated by an electricaliy con- 
ductive portion 2 and thermally conductive portions 5 
and 7. Consequently, a printed circuit board having high 
thermal conductivity can be obtained. s 
[0030] Fig. 11 is a sectional view in which a semicon- 
ductor chip is mounted on the double board for bare chip 
mounting shown In Fig. 1 0. A semiconductor chip 1 1 and 
a double board 20 are electrically connected by an Au 
bump 1 2 fomned on a copper foil 6 and the semiconduc- 
tor chip 11, and an electrically conductive material 13 
composed of Ag - Pd. 

[0031] Figs. 12A to 12E are sectional views showing 
the individual steps of manufacturing the double board 
20. In Fig. 12, the same reference numbers as in Fig. 3 
designate the same or corresponding portions. In Fig. 
12A, through holes are fomned on a prepreg 21 by laser 
beams. An electrically conductive paste 23 is filled in the 
through holes by gravure, roll pushing, pressure reduc- 
ing filling and the like. 

[0032] As shown in Fig. 1 2B, an electrically insulating 
paste 24 is filled by gravure, roil pushing, pressure re- 
ducing filling and the like, in the residual through holes 
in which the electrically conductive paste 23 is not filled 
during the previous step. 

[0033] Fig. 12C shows the state in which a film 25 is 
removed in the condition shown in Fig. 1 2B and a copper 
foil 22 is provided on both sides. 
[0034] Fig. 12D shows the state in which heat and 
pressure has already been applied. The prepreg is com- 
pressed to have a smaller thickness, and a resin is hard- 
ened (a resin impregnated fabric sheet 1). The electri- 
cally conductive paste 23 and the electrically Insulating 
paste 24 are compressed. The metal filling density of 
the electrically conductive paste 23 is increased. In this 
state, the electrically conductive paste 23 electrically 
connects the upper and lower faces of the resin impreg- 
nated fabric sheet 1 . 

[0035] Fig. 12E shows the state in which the copper 
foil 22 provided on the surface is etched to form a wiring 
pattern. Electrode layers are electrically connected by 
an inner-through-hole connection by means of an elec- 
trically conductive portion 2 and a copper foil 6 provided 
on the surface layer thereof. The compressed electrical- 
iy insulating paste 24 functions as a thermally conduc- 
tive portion 7. After a wiring pattern Is fomied, etching 
Is continued. Consequently, in the through hole in which 
the copper foil 22 covering the opening portion is re- 
moved, the copper powder in the electrically conductive 
paste 23 which is exposed to the opening portion is re- 
moved so that an electrically insulating layer 4 com- 
prised of an epoxy resin is formed as a thennally con- 
ductive portion 5. For example, wet etching Is employed 
in which ferric chloride is used as an etchant. The copper 
foil 26 may be formed in a portion in which the electrically 
conductive portion 2 of the resin impregnated fabric 
sheet 1 is not present. This is very advantageous to the 
production of a multi-layer board. A copperfoil for wiring 


can further be fonned on an electrically insulating por- 
tion 7 comprised of the electrically insulating paste 24. 
Ordinarily, the printed board is coated with a solder re- 
sist, characters or symbols are printed, and holes for in- 
serted parts are fomned. However, those steps are omit- 
ted because they are not essential. 
[0036] Figs. ISA and 13B show the individual steps 
of repeating the steps of fomrilng the double board 
shown in Figs. 12Ato 12C so as to manufactured mul- 
tilayer board. Fig. 1 3A shows the state in which the dou- 
ble board 20 acts as a core, a prepreg 34, in which the 
electrically conductive paste 23 is filled in the predeter- 
mined through holes and the electrically insulating paste 
24 is filled In other through holes is provided on the up- 
per and lower faces of the board 20. and a copper foil 
32 is provided on the outer sides. In this state, when 
heat and pressure are applied from the upper and lower 
faces, a multilayer printed board shown in Fig. 13B is 
obtained. If the copper foil on the upper and lower faces 
are processed to fomn a pattern, a four-layer printed 
board can be fabricated completely. It is possible to fab- 
ricate a multilayer printed board having more layers by 
repeating the steps described above. 
[0037] Fig. 14. shows another method for forming a 
multilayer printed board which is different from the fore- 
going, in Fig. 14A, the prepreg 32 which is filled with the 
electrically conductive paste and the electrically insulat- 
ing paste and to which heat and pressure have not been 
applied is held between the two double boards 20. In 
this state, heat and pressure are applied so that a four- 
layer printed board shown in Fig. 14B can be obtained. 
To provide a multilayer board having more layers, a plu- 
rality of double boards are prepared, a laminated base 
material which has the through hole filled with the elec- 
trically conductive paste 23 and to which heat and pres- 
sure have not been applied is held between the double 
boards, and the heat and pressure are applied thereto. 
Consequently, a multilayer board having more layers 
can be obtained. 

[0038] Fig. ISA is a view showing the solder surface 
of the double board (multilayer board) for bare chip 
mounting according to an embodiment of the present 
invention. A number of copper foil patterns 42 are 
present on the surface of a resin impregnated fabric 
sheet 41 . Fig. 1 SB is a view showing the semiconductor 
chip (IC) mounting surface of the double board (multi- 
layer board) for bare chip mounting according to an em- 
bodiment of the present invention, in which a copper foil 
pattern (copper land) 42 that is present on the surface 
of the resin Impregnated fabric sheet 41 and an IC pad 
44 for through IC mounting are connected by wiring 46. 
The copperfoil pattern (copper land) is not present in a 
thermally conductive portion 43 (which has the same 
structure as that of the thennally conductive portion 5), 
i.e. a portion in which an electrically conductive paste is 
filled In a through hole, and the metal powder In the elec- 
trically conductive paste of the through hole opening 
portion is removed so that an electrically insulating layer 


15 


20 


25 


30 


35 


40 


45 


50 


6 


11 


EP 0 723 388 B1 


12 


is formed. For this reason, it Is possible to use more of 
the space around the thermally conductive portion 43. 
Accordingly, the wiring can be formed at a high density 
in the board area around the thermally conductive por- 
tion 43. In contrast to the thermally conductive portion 
43, the degree of insulation is extremely high in a ther- 
mally conductive portion 47 (which has the same struc- 
ture as that of the themnally conductive portion 7), i.e., 
a portion in which the electrically insulating paste is filled 
In the through holes. For this reason, wiring can be 
formed directly on the thermally conductive portion 47. 
Accordingly, the wiring can be formed at a very high den- 
sity in the board area including the thermally conductive 
portion 47 and the peripheral areas thereof. The wiring 
is actually provided on the IC pad 45 which Is omitted 
for convenience of explanation. 
[0039] Embodiments of the present invention will fur- 
ther be described in detail. 

(Example 1) 

[0040] An aramid-epoxy sheet (TA-01 manufactured 
by Teljin Limited) having a thickness of 200^m is used 
as a prepreg. A polyethylene terephthalate film having 
a thickness of 20 ^m is laminated as a cover film onto 
one of the sides of the prepreg with an adhesive. A 
through hole having a diameter of 0.15 mm is formed at 
regular intervals of 0.2 to 2 mm by means of carbon di- 
oxide laser beams. 

[0041] The following materials are filled into the 
through holes by the screen printing method. As a paste 
for through hole filling, spherical copper particles 85% 
by weight, a bisphenol A-type epoxy resin (EPICOAT 
828 manufactured by Yuka Shell Epoxy Co., Ltd.) 3% 
by weight and a glycidylester based epoxy resin (YD- 
171 manufactured by Tohto Kasei Co., Ltd ) 9% by 
weight as resin compositions, and an amine adduct 
hardening agent (l\/IY-24 manufactured by Ajinomoto 
Co., Inc.) 3% by weight as a hardening agent are knead- 
ed by a triple roll. 

[0042] The polyethylene terephthalate film is re- 
moved from the prepreg in which the paste is filled. 
Then, three prepregs are aligned and stacked to make 
a layered product. A copper foil having a thickness of 
18^m is laminated on the outer side of the prepreg on 
the upper and lower layers of the layered product, and 
heated and pressed at a temperature of 1B0*»C and a 
pressure of 50 kg/cm2 for 60 min by means of a heat 
press to fomn a double-sided copper-clad plate. 
[0043] The copper foil of the double-sided copper- 
clad plate Is etched to obtain a double board having a 
structure shown in Figs. 1 and 2, which includes an in- 
ner-through-hole connecting portion (an electrically 
conductive portion) and a thermally conductive portion. 
The inner-through-hole connecting portion has a struc- 
ture in which a wiring pattern and an electrode pattern 
having a diameter of 0.2 mm are formed on inner- 
through-holes. The thermally conductive portion has on- 


ly the inner-through-holes. 

[0044] An Au bump is formed on the electrode of a 
semiconductor device by the known wire bonding meth- 
od. An adhesive which contains Ag - Pd as an electri- 

5 cally conductive material is applied onto the top portion 
of the bump. Thus, the bump is bonded to an electrode 
pattern formed on the double board by the flip chip meth- 
od in which the surface of the semiconductor device is 
overturned, and is hardened and molded by a resin for 

10 mounting (see Fig. 2). The double board to which the 
semiconductor is mounted is subjected to a reflow test 
at a maximum temperature of 260°C for 10 sec. Fig. 7 
shows the change in electrical resistance, which in- 
cludes the connection of the board to the semlconduc- 

is tor. According to a conventional glass epoxy board on 
which through holes are fomned at regular intervals of 2 
mm, the coefficient of thermal expansion of the semi- 
conductor is different from that of the board so that the 
resistance is increased at the junction of the semicon- 

20 ductor and the board. Consequently, a disconnection is 
caused by the tenth time. According to the board of the 
present embodiment in which the coefficient of themnai 
expansion of the board In the direction of a plane Is close 
to that of the semiconductor, no change in resistance 

25 caused by the number of reflows is observed. 

[0045] Fig. 8 shows the change of a resistance which 
includes the connection of the board to the semiconduc- 
tor wherein a resistor is formed in a semiconductor chip, 
a constant current is sent to the chip through the board 

30 of the present embodiment, and the heat of 1 W Is con- 
tinuously generated. 

[0046] The resistance of a glass epoxy board having 
a small heat conductivity is increased. According to the 
board of the present embodiment, the resistance is 
35 changed depending on the number of inner-through- 
holes. Practically, the change in resistance is not con- 
sidered if the spacing Is less than 2 mm. In particular, if 
the spacing is less than 0.5 mm, no change In resistance 
is observed. 

40 

(Example 2) 

[0047] In the same manner as in Example 1 , an ara- 
mid-epoxy sheet (TA-01 manufactured byTeijIn Limited) 

45 is used as a prepreg. A polyethylene terephthalate film 
having a thickness of 20 fim is laminated onto one of 
the sides of the prepreg with an adhesive. A through 
hole having a diameter of 0.15 mm is formed at regular 
Intervals of 0.2 to 2 mm shown in Fig. 6 by means of 

50 carbon dioxide laser beams. 

[0048] The following materials are filled in the through 
holes by the screen printing method. As a paste for 
through hole filling, spherical copper particles 85% by 
weight, a bisphenol A-type epoxy resin (EPICOAT 828 

55 manufactured by Yuka Shell Epoxy Co., Ltd.) 3% by 
weight and a glycidylester based epoxy resin (¥0-171 
manufactured by Tohto Kasei Co., Ltd.) 9% by weight 
as resin compositions, and an amine adduct hardening 
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agent (MY-24 manufactured by Ajlnomoto Co., Inc.) 3% 
by weight as a hardening agent are kneaded by a triple 
roll. 

[0049] A polyethylene terephthalate film Is removed 
from the prepreg in which the paste is filled. Then, a cop- 
per foil having a thickness of 18p<m is laminated on the 
upper and lower faces of the prepreg, and heated and 
pressed at a temperature of 1 80"C and a pressure of 50 
kg/cm^ for 60 min by means of a heat press to form a 
double-sided copper-clad plate. 
[0050] The copper foil of the double-sided copper- 
clad plate is etched to obtain a double board having a 
structure which Includes an Inner-through-hole connect- 
ing portion (an electrically conductive portion) and a 
thennally conductive portion. The Inner-through-hole 
connecting portion has a structure in which a wiring pat- 
tern and an electrode pattern having a diameter of 0.2 
mm are formed on inner-through-holes. The themially 
conductive portion has only the inner-through-hole. 
[0051] A prepreg in which an electrically conductive 
paste is filled is aligned and laminated on the upper and 
lower faces of the double board to make a layered prod- 
uct. A copper foil having a thickness of 1 8^m is laminat- 
ed on the outer side of the layered product, and heated 
and pressed at a temperature of 180°C and a pressure 
of 50 kg/cm2 for 60 mIn by means of a heat press. 
[0052] A copper foil is laminated on the outer sides 
(upper and lower faces) of a four-layer plate. The copper 
foil is etched to fomn an inner-through-hole connecting 
portion in which a wiring pattern and an electrode pat- 
tern having a diameter of 0.2 mm are formed. Conse- 
quently, a multilayer board having a structure shown in 
Fig. 4 is fomned. 

[0053] Fig. 9 shows the change In connecting resist- 
ance obtained when a semiconductor device having a 
resistor is mounted on a board, aconstant current is sent 
and the heat of 1W is continuously generated in the 
same manner as in Example 1 . According to the multi- 
layer board of the present example, a copper foil pattern 
is fomned on the inner layer so that the heat conductivity 
is much better than that of the double board of Example 
1 and the change in resistance is seldom observed 
when generating heat. 

(Example 3) 

[0054] An aramid-epoxy sheet (TA-01 manufactured 
by Teijin Limited) having a thickness of 200nm is used 
as a prepreg. A polyethylene terephthalate film having 
a thickness of 20 ^m is laminated as a cover film onto 
one of the sides of the prepreg with an adhesive. A 
through hole having a diameter of 0. 1 5 mm is formed at 
regular intervals of 0.2 to 2 mm by means of carbon di- 
oxide laser beams. 

[0055] The following materials are filled into the 90% 
of the through holes by the screen printing method. As 
a paste forthrough hole filling, spherical copper particles 
85% by weight, a bisphenol A-type epoxy resin (EPl- 


COAT828 manufactured by Yuka Shell Epoxy Co., Ltd.) 
3% by weight and a glycidylester based epoxy resin 
(YD-1 71 manufactured by Tohto Kasei Co., Ltd.) 9% by 
weight as resin compositions, and an amine adduct 
s hardening agent (MY-24 manufactured by Ajlnomoto 
Co., Inc.) 3% by weight as a hardening agent are knead- 
ed by a triple roll. 

[0056] The following materials are filled in the 1 0% of 
the through holes having no electrically conductive 

10 paste filled therein by the screen printing method. As a 
paste for through hole filling, spherical alumina 40% by 
weight, a bisphenol A-type epoxy resin (EPICOAT 828 
manufactured by Yuka Shell Epoxy Co., Ltd.) 10% by 
weight and a glycidylester based epoxy resin (YD-1 71 

IS manufactured by Tohto Kasei Co., Ltd.) 40% by weight 
as resin compositions, and an amine adduct hardening 
agent (MY-24 manufactured by Ajinomoto Co., Inc.) 
10% by weight as a hardening agent are kneaded by a 
triple roll. 

20 [0057] A polyethylene terephthalate film is removed 
from the prepreg in which the paste is filled. Then, three 
prepregs are aligned and stacked to make a layered 
product. A copper foil having a thickness of 1 8^m is lam- 
inated on the outer sides of the prepreg on the upper 

25 and lower layers of the layered product, and heated and 
pressed at a temperature of 1 80''C and a pressure of 50 
kg/cm2 for 60 mIn by means of a heat press to fonn a 
double-sided copper-clad plate. 
[0058] The copper foil of the double-sided copper- 

30 clad plate is etched to obtain a double board having a 
structure shown in Figs. 10 and 11 in which an inner- 
through-hole connecting portion (an electrically conduc- 
tive portion) that has a wiring pattern and an electrode 
pattern having a diameter of 0.2 mm fomned on the in- 

35 ner-through-hole, a thermally conductive portion having 
only the inner-through-holes, and a themially conduc- 
tive portion in which an electrically insulating paste is 
filled in a through hole. 

[0059] An Au bump is formed on the electrode of a 
40 semiconductor device by the known wire bonding meth- 
od. An adhesive which contains Ag - Pd as an electri- 
cally conductive material is applied onto the top portion 
of the bump. Thus, the bump is bonded to an electrode 
formed on a board pattern by the flip chip method In 
45 which the surface of the semiconductor device is over- 
turned, and Is hardened and molded by a resin for 
mounting. The board to which the semiconductor is 
mounted is subjected to a reflow test at a maximum tem- 
perature of 260°C for 1 0 sec. Fig. 1 6 shows the change 
50 of resistance, which includes the connection of the 
board to the semiconductor. 

[0060] According to a conventional glass epoxy board 
on which through holes are fonned at regular intervals 
of 2 mm, the coefficient of themnal expansion of the sem- 
55 iconductor is different from that of the board, so that the 
resistance Is Increased at the junction of the semicon- 
ductor and the board. Consequently, a disconnection is 
caused by the tenth time. According to the board of the 
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present embodiment In which the coefficient of thermal 
expansion of the board in the direction of its plane is 
close to that of the semiconductor, no change in resist- 
ance caused by the number of reflows is observed. 
[0061] Fig. 1 7 shows the change In resistance which 
includes the connection of the board to the semiconduc- 
tor wherein a resistor is formed in a semiconductor chip, 
a constant current is sent to the chip through the board 
of the present embodiment, and the heat of 1 W Is con- 
tinuously generated. 

[0062J The resistance of a glass epoxy board having 
a small heat conductivity is Increased. According to the 
board of the present embodiment, the resistance Is 
changed depending on the number of inner-through- 
holes. Practically, the change in resistance Is not con- 
sidered if the spacing is less than 2 mm. In particular, if 
the spacing is less than 0.5 mm, no change In resistance 
is observed. 

(Example 4) 

[0063] An aramld-epoxy sheet (TA-01 manufactured 
by Teijin Limited) Is used as a prepreg. A polyethylene 
terephthalate film having a thickness of 20 fxm is lami- 
nated onto one of the sides of the prepreg with an ad- 
hesive. A through hole having a diameter of 0.15 mm Is 
formed at regular intervals of 0.2 to 2 mm shown In Fig. 
15 by means of carbon dioxide laser beams. 
[0064] The following materials are filled into the 90% 
of the through holes by the screen printing method. As 
a paste for via hole filling, spherical copper particles 
86% by weight, a bisphenol A-type epoxy resin (EPI- 
COAT 828 manufactured by Yul«a Shell Epoxy Co., Ltd.) 
3% by weight and a glycidylester based epoxy resin 
(YD-171 manufactured by Tohto Kasel Co., Ltd.) 9% by 
weight as resin compositions, and an amine adduct 
hardening agent (IVIY-24 manufactured by Ajinomoto 
Co., Inc.) 3% by weight as a hardening agent are knead- 
ed by a triple roll. 

[0065] The following materials are filled In the 1 0% of 
the through holes having no electrically conductive 
paste filled therein by the screen printing method. As a 
paste for through hole filling, spherical alumina 40% by 
weight, a bisphenol A-type epoxy resin (EPICOAT 828 
manufactured by Yuka Shell Epoxy Co., Ltd.) 10% by 
weight and a glycidylester based epoxy resin (YD-171 
manufactured by Tohto Kasel Co., Ltd.) 40% by weight 
as resin compositions, and an amine adduct hardening 
agent (MY-24 manufactured by Ajinomoto Co., Inc.) 
10% by weight as a hardening agent are kneaded by a 
triple roil. 

[0066] A polyethylene terephthalate film is removed 
from the prepreg in which the paste is filled. Then, a cop- 
per foil having a thickness of 18 ^m is laminated on the 
upper and lower faces of the prepreg, and heated and 
pressed at a temperature of 1 80°C and a pressure of 50 
kg/cm2 for 60 min by means of a heat press to fomn a 
double-sided copper-clad plate. 


[0067] The copper foil of the double-sided copper- 
clad plate is etched to obtain a double board having a 
structure in which an inner-through-hole connecting por- 
tion (an electrically conductive portion) that has a wiring 
5 pattern and an electrode pattern having a diameter of 
0.2 mm fonned on the inner-through-holes, a themnally 
conductive portion having only the inner-through-holes, 
and a thennally conductive portion in which an electri- 
cally insulating paste is filled in through holes. 
10 [0068] Further, the prepreg in which the electrically 
conductive paste is filled Is aligned and stacked on the 
upper and lower faces of the double board on which the 
electrode Is fomied, so that a layered product Is ob- 
tained. A copper foil having a thickness of 1 8 p.m is lam- 
's inated on the outer sides of the layered product, and 
heated and pressed at a temperature of 180^'C and a 
pressure of 50 kg/cm^ for 60 min by means of a heat 
press. 

[0069] A copper foil is laminated on the outer sides 
20 (upperand lowerfaces) of a four-layer plate. The copper 
foil is etched to form an inner-through-hole connecting 
portion (an electrically conductive portion) on which a 
wiring pattern and an electrode pattern having a diam- 
eter of 0.2 mm formed on the inner-through-holes. Con- 
25 sequently, a multi-layer board having a structure shown 
in Fig. 13 is formed. 

[0070] No change is observed in the connecting re- 
sistance obtained when a semiconductor device having 
a resistor is mounted on a board, a constant current is 

30 sent and the heat of 1 W is continuously generated in the 
same manner as In Example 1 . According to the multi- 
layer board of the present example, a copper foil pattern 
Is formed on the inner layer so that the heat conductivity 
is much better than that of the double board of Example 

35 3 and a change In resistance Is seldom observed when 
generating heat. 

[0071] While copper particles are used In Examples 
1 to 4, the electrically conductive particles are not re- 
stricted to the copper particles but other metallic parti- 
40 cles can be used in the present invention. In particular, 
if at least one of Au, Ag, Cu, Al, Pd, Ni and alloys thereof 
is used, the conductivity of the electrically conductive 
portion can be enhanced. 

[0072] While the alumina particles are used as the 
45 electrically insulating particles In Examples 1 to 4, the 
electrically insulating particles are not restricted to the 
alumina particles but other ceramic particles can be 
used in the present invention. In particular, if at least one 
of the alumina particles, silica particles and magnesia 
so particles Is used, the electrically insulating properties of 
the thermally conductive portion can be suitably main- 
tained. 


55 Claims 

1 . A printed circuit board, comprising: 
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a resin-impregnated fabric slieet (1); 
at least one electrically conductive portion (2) 
having a first through hole fonned in the direc- 
tion of the thickness of the sheet, the first 
through hole being filled with a first resin com- 
position that contains electrically conductive 
particles to provide an electrical connection in 
the direction of the thickness of the sheet; and 
at least one thermally conductive portion (5) 
having a second through hole fomied in the di- 
rection of the thickness of the sheet, the second 
through hole being filled with a second resin 
composition that contains thermally conductive 
particles so as to enhance thermal conductivity 
in the circuit board, 

wherein at least one surface layer portion (4) 
of the second resin composition has electrically In- 
sulating properties. 

2. The printed circuit board according to Claim 1, 
wherein the thermally conductive particles con- 
tained In the second resin composition are electri- 
cally conductive particles. 

3. The printed circuit board according to Claim 1, 
wherein the thermally conductive particles con- 
tained in the second resin composition are electri- 
cally insulating particles. 

4. The printed ciruit board according to Claim 2 further 
comprising third through holes fiiled with an electri- 
cal insulating paste that contains thennally conduc- 
tive electrically Insulating particles. 

5. The printed circuit board according to any of Claims 
1 to 4, wherein the electrically conductive particles 
are selected from the group consisting of Au, Ag, 
Cu, Al, Pd, Ni and alloys thereof. 

6. The printed circuit board according to Claim 3, 4, or 
5, wherein the thermally conductive electrically in- 
sulating particles are selected from the group con- 
sisting of alumina particles, silica particles and mag- 
nesia particles. 

7. The printed circuit board according to any of Claims 
1 to 6, wherein the electrically insulating portion of 
the surface layer of the sheet is formed of a resin 
which comprises the resin component of the second 
resin composition. 

8. The printed circuit board according to any of Claims 
1 to 7, wherein the resin impregnated in the sheet, 
and the resin components of the first and second 
resin compositions are themnosettlng resins. 

9. The printed circuit board according to Claim 8, 


16. A method for manufacturing a printed circuit board 
according to Claim 2, comprising the steps of: 

A. laminating a cover film onto both surfaces of 
a resin impregnated fabric sheet, 

B. forming a plurality of through holes in the di- 
rection of the thickness of the sheet and cover 
film, 

C. filling the through holes with an electrically 
conductive paste that contains the electrically 
conductive particles and a themnosettlng resin, 

D. removing the cover film, 

E. placing a metallic foil on both sides of the 
sheet, pressing and heating the sheet, and 
hardening the resin components of the sheet 
and those of the electrically conductive paste, 
and 

F. etching the metallic foil so as to remove a 
portion of the foil that blocks a first group of the 
through holes, forming the metallic foil into a 
predetermined circuit pattern, further etching to 
remove the electrically conductive particles 
present at a surface layer portion of the first 
group of through holes, and forming an electri- 
cally insulating layer having a surface layer por- 
tion formed of the thermosetting resin. 


wherein the thennosetting resin is an epoxy resin. 

10. The printed circuit board accordingtoany of Claims 
1 to 9, wherein a metallic foil pattern having a por- 

5 tion that is bonded to the electrically conductive por- 
tion is formed on at least one of upper and lower 
faces of the resin impregnated fabric sheet. 

1 1 . The printed circuit board according to any of Claims 
10 1 to 1 0, wherein the fabric sheet Is a nonwoven fab- 
ric of a heat resistant synthetic fiber or a paper im- 
pregnated with the thermosetting resin. 

12. The printed circuit board according to Claim 11, 
IS wherein the fabric sheet is formed of a heat resistant 

synthetic fiber that Is at least one of an aromatic 
potyamide fiber and a polyimide fiber. 

13. The printed circuit board according to any of Claims 
20 1 to 1 2, wherein the first resin composition contains 

a resin component that is the same as that of the 
second resin composition. 

14. The printed circuit board according to Claim 13, 
25 wherein the resin component of the first and second 

resin compositions is the same as the resin used to 
impregnate the sheet. 

15. The printed circuit board according to any of Claims 
30 1 to 14, wherein the first and second resin compo- 
sitions are composed of the same components. 
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17. A method for manufacturing a printed circuit board 
according to Claim 3, comprising the steps of: 

A. laminating a cover film onto both surfaces of 
a resin impregnated fabric sheet, 

B. forming first and second through holes In the 
direction of the thickness of the sheet and cover 
film, 

C. filling the first through holes with an electri- 
caily conductive paste that contains the electri- 
cally conductive particles and a thennosettlng 
resin and filling the second through holes with 
an electrically Insulating paste that contains the 
thermally conductive electrically insulating par- 
ticles and a themnosetting resin, 

D. removing the cover film, 

E. placing a metallic foil on both sides of the 
sheet, pressing and heating the sheet, and 
hardening the resin components of the sheet, 
the electrically conductive paste, and the elec- 
trically insulating paste, and 

F. etching the metallic foil so as to remove a 
portion of the foil that blocks the second 
through hole and forming the metallic foil Into a 
predetemnined circuit pattern. 

18. A method for manufacturing a printed circuit board 
according to Claim 4, comprising the steps of: 


wherein the electrically conductive particles are se- 
lected from the group consisting of Au, Ag, Cu, Al, 
Pd, Ni and alloys thereof. 

5 20. The method according to any of Claims 17 to 19, 
wherein the thennally conductive electrically Insu- 
lating particles are at least one of alumina particles, 
slik:a particles and magnesia particles. 

10 21. The method according to any of Claims 16 to 20, 
wherein the electrically insulating portion of the sur- 
face layer of the sheet is formed of the resin com- 
ponent of the electrically conductive paste. 

15 22. The method according to any of Claims 16 to 21 , 
wherein the resin impregnated in the sheet and the 
resin component of the electrically conductive paste 
are thermosetting resins. 

20 23. The method for manufacturing a printed circuit 
board according to Claim 22, wherein the thenno- 
setting resin is an epoxy resin. 

24. The method according to any of Claims 16 to 23, 
25 wherein a metallic foil pattern having a portion that 
is bonded to the electrically conductive portion Is 
formed on at least one of upper and lower faces of 
the resin impregnated fabric-sheet. 


A. laminating a cover film onto both surfaces of 
a resin impregnated fabric sheet, 

B. fomning first, second and third through holes 
in the direction of the thickness of the sheet and 
cover film, 

C. filling the first and second through holes with 
an electrically conductive paste that contains 
the electrically conductive particles and a ther- 
mosetting resin and filling the third through 
holes with an electrically insulating paste that 
contains the thennally conductive electrically 
insulating particles and a thermosetting resin, 

D. removing the cover film, 

E. placing a metallic foil on both sides of the 
sheet, pressing and heating the sheet, and 
hardening the resin components of the sheet, 
the electrically conductive paste, and the elec- 
trically insulating paste, and 

F. etching the metallic foil so as to remove por- 
tions of the foil that block the second and third 
through holes, forming the metallic foil into a 
predetennined circuit pattern, further etching to 
remove the electrically conductive particles 
present at a surface layer portion of the second 
through hole, and fomning an electrically insu- 
lating layer comprised of the thenmosetting res- 
in on the second through hole. 

19. The method according to any of claims 16 to 18, 


30 25. The method according to any of Claims 1 6 to 24, 
wherein the sheet Is a nonwoven fabric of a heat 
resistant synthetic fiber or a paper impregnated with 
a themnosetting resin. 


35 26. The method for manufacturing a printed circuit 
board according to Claim 25, wherein the sheet is 
fomned from a heat resistant synthetic fiber that is 
at least one of an aromatic polyamlde fiber and a 
polyimide fiber. 

40 

PatentansprUche 

1 . Gedruckte Schaltungsplatte mit: 

45 

einer harzlmpragnierten Stoffbahn (1); 
wenigstens einem elektrisch leitenden Ab- 
schnitt (2) mit einem ersten Durchgangsloch in 
der Dikkenrlchtung der Bahn, wobel zur Her- 
50 stellung einer elektrischen Verbindung In Dik- 

kenrichtung der Bahn das erste Durchgangs- 
loch mit einer elektrisch lertende Teilchen ent- 
haltenden ersten HarzvertDlndung verfullt ist; 
und 

55 wenigstens einem wSrmeleitenden Abschnitt 

(5) mit einem zwelten Durchgangsloch in der 
Dickenrichtung der Bahn, 
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wobei das zwelte Durchgangsloch mit einer warme- 
leitendeTeilchen enthaltendenzweiten Harzverbin- 
dung verfuilt ist, um die Warmeleitfahigkeit in der 
Schaltungsplatte zu erhohen, 
wobei mindestens ein oberer Schichtabschnitt (4) 
der zweiten Harzverbindung elektrisch isolierende 
Eigenschaften besitzt. 

2. Gedruci<te Schaltungsplatte nach Anspruch 1 , wo- 
bei die in der zweiten Harzverbindung entlialtenen 
warmeleitenden Tellchen elektrisch leitende Teil- 
Chen sind. 

3. Gedruckte Schaltungsplatte nach Anspruch 1 , wo- 
bei die wdrmeleitenden Tellchen in der zweiten 
Harzverbindung elektrisch isolierende Tellchen 
sind. 

4. Gedruckte Schaltungsplatte nach Anspruch 2, die 
ferner dritte Durchgangslocher aufweist, die mit ei- 
ner warmeleitende elektrisch isolierende Tellchen 
enthaltenden, elektrisch isolierenden Paste verfuilt 
sind. 

5. Gedruckte Schaltungsplatte nach elnem der An- 
spruche 1 bis 4, wobei die elektrisch leitenden Tell- 
chen aus der Gruppe Au, Ag, Cu, Al, Pd, Ni und 
deren Legierungen ausgewahlt sind. 

6. Gedruckte Schaltungsplatte nach Anspruch 3, 4 
Oder 5, wobei die warmeleitenden elektrisch isolie- 
renden Tellchen aus der Gruppe Aluminium-, Silici- 
um- und Magnesiumoxid ausgewahlt sind. 

7. Gedruckte Schaltungsplatte nach einem der An- 
spruche 1 bis 6. wobei der elektrisch isolierende Ab- 
schnitt der oberen Bahnenschlcht aus einem die 
Harzkomponente der zweiten Harzverbindung auf- 
weisenden Harz hergestellt Ist. 

8. Gedruckte Schaltungsplatte nach einem der An- 
spruche 1 bis 7, wobei das zum Impragnieren der 
Bahn eingesetzte Harz und die Harzkomponenten 
derersten und zweiten Harzverbindungen hitzehSr- 
tende Harze sind. 

9. Gedruckte Schaltungsplatte nach Anspruch 8, wo- 
bei das hitzehartbare Harz ein Epoxyharz ist. 

10. Gedruckte Schaltungsplatte nach einem der An- 
spruche 1 bis 9, wobei ein Metallfolienmuster mit 
einem auf den elektrisch leitenden Abschnitt aufge- 
klebten Berelch auf der Ober- und/oder der Unter- 
seite der harzimpragnierten Vliesbahn angeordnet 
ist. 

11. Gedruckte Schaltungsplatte nach einem der An- 
spruche 1 bis 10, wobei die Stoffbahn ein Vlies aus 


warmebestandiger Synthetikf aser oder mit dem hit- 
zehartbaren Harz impragntertes Papier ist. 

12. Gedruckte Schaltungsplatte nach Anspruch 11 , wo- 
5 bei die Stoffbahn aus wamiebestandlger Synthetlk- 

faser gebildet ist, die eine aromatische Polyamid- 
und/oder Polyimidfaser ist. 

13. Gedruckte Schaltungsplatte nach einem der An- 
^0 spruche 1 bis 12, wobei die erste Harzverbindung 

die gleiche Harzkomponente wie die zweite Harz- 
verbindung enthalt. 

1 4. Gedruckte Schaltungsplatte nach Anspruch 1 3, wo- 
15 bei als Harzkomponente der ersten und der zweiten 

Harzverbindung das gleiche Harz wie zum Impra- 
gnieren des Bahnenmaterlals venvendet wird. 

15. Gedruckte Schaltungsplatte nach einem der An- 
20 spruche 1 bis 14, wobei die ersten und zweiten 

Harzverbindungen aus den gleichen Komponenten 
bestehen. 

16. Verfahren zur Herstellung elner gedruckten Schal- 
25 tungsplatte nach Anspruch 2 mit den Schritten: 

A. Auflaminieren elner Deckschicht auf beide 
Oberflachen elner harzimpragnierten Vlies- 
bahn; 

30 B. Ausbilden mehrerer Durchgangslocher in 

DIckenrichtung der Bahn und der Deckschicht; 

C. Verfullen der Durchgangslocher mit elner 
elektrisch leitenden Paste, die elektrisch leiten- 
de Tellchen und ein hitzehartbares Harz ent- 

35 halt; 

D. Entfemen der Deckschicht; 

E. Aufbringen elner Metallfolie auf beide Seiten 
der Bahn, Verpressen und Enwannen des Bah- 
nenmaterlals sowie Ausharten der Harzkompo- 

40 nenten der Bahn und der elektrisch leitenden 

Paste; und 

F. Atzen der ly^etallfolie zum Entfemen des eine 
erste Gruppe von Durchgangslochern uber- 
deckenden Tells der Folle und Ausbilden eines 

45 vorgegebenen Schattungsmusters in der Me- 

tallfolie, welteres Atzen zum Entfernen der im 
Oberschichtberelch der ersten Gruppe von 
Durchgangslochern vorhandenen elektrisch 
leitenden Tellchen, und Ausbilden einer elek- 

50 trisch isolierenden Schicht, deren oberer Be- 

reich aus dem hitzehartbaren Harz besteht. 

17. Verfahren zur Herstellung einer gedruckten Schal- 
tungsplatte nach Anspruch 3 mit den Schritten: 

55 

A. Auflaminieren einer Deckschicht auf beide 
Oberflachen einer harzimpragnierten Stoff- 
bahn; 
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B. Ausbilden erster und zweiter Durchangsld- 
cher in Dickenrichtung der Bahn und der Ab- 

deckschicht; 

C. Verfullen der ersten Durchgangslocher mit 
einerelektrisch leitendeTeiichen und hitzehart- 
bares Harz enthaltenden elektrisch leitenden 
Paste und Verfullen der zweiten Durchgangs- 
locher mit einer elektrisch isolierenden Paste, 
die wamneleitende elektrisch isollerende Tell- 
chen und ein hitzehSrtbares Harz enthdlt; 

D. Entfernen der Deckschicht; 

E. Aufbringen einer Metallfolle auf beide Bah- 
nenselten, Verpressen und Erhitzen des Bah- 
nenmaterials sowie Ausharten der Harzkompo- 
nenten der Bahn und der elektrisch leitenden 
sowie der elektrisch isolierenden Paste; und 

F. Atzen der Metallfolle zum Entfernen des das 
zweite Durchgangsloch iiberdeckenden Foil- 
enbereichs und Ausbilden eines vorgegebenen 
Schaltungsmusters in der Metalifolie. 

18. Verfahren zur Herstellung einer gedruckten Schal- 
tungsplatte nach Anspruch 4 mit den Schritten: 

A. Auflaminieren einer Deckschicht auf beide 
Oberflachen einer harzimprdgnierten Stoff- 
bahn; 

B. Ausbilden erster, zweiter und dritter Durch- 
gangslocher in Dickenrichtung der Bahn und 

der Deckschicht; 

C. Verfullen der ersten und zweiten Durch- 
gangslocher mit einer elektrisch leitende Teil- 
chen und hitzhartbares Harz enthaltenden 
elektrisch leitenden Paste sowie Verfullen der 
dritten Durchgangslocher mit einer elektrisch 
isolierenden Paste, die wamneleitende elek- 
trisch isoiierende Teilchen und ein hitzehartba- 
res Harz enthalt; 

D. Entfernen der Deckschicht; 

E. Aufbringen einer Metalifolie auf beide Bah- 
nenseiten, Verpressen und Erhitzen des Bah- 
nenmateriats sowie Ausharten der Harzkompo- 
nenten der Bahn und der elektrisch leitenden 
sowie der elektrisch isolierenden Paste; und 

F. Atzen der Metalifolie zum Entfernen der das 
zweite und dritte Durchgangsloch abdecken- 
den Teiles der Folie und Ausbilden eines vor- 
gegebenen Schaltungsmusters in der Metali- 
folie, sowie weiteres Atzen zum Entfernen der 
im oberen Schichtbereich des zweiten Durch- 
gangslochs vorhandenen elektrisch leitenden 
Teilchen und Ausbilden einer elektrisch isolie- 
renden Schlcht aus hitzehartbarem Harz auf 
dem zweiten Durchgangsloch. 

19. Verfahren nach einem der Ansprtiche 16 bis 1 8, wo- 
beidie elektrisch leitenden Teilchen aus der Gruppe 
Au, Ag, Cu, Al, Pd, Ni und deren Legierungen aus- 
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gewShtt sind. 

20. Verfahren nach einem derAnspriJChe 17 bis 19, wo- 
bei die wamneleitenden elektrisch isolierenden Tell- 

5 Chen Aluminium-, Siiicium- und/oder Magnesium- 
oxid sind. 

21. Verfahren nach einem derAnspriiche 16 bis 20, wo- 
bei der elektrisch isoiierende Abschnitt der oberen 

10 Bahnenschicht aus der Harzkomponente der elek- 
trisch leitenden Paste gebildet ist. 

22. Verfahren nach einem der Anspriiche 16 bis21 , wo- 
bel das zum Impragnieren des Bahnenmaterials 

IS eingesetzte Harz und die Harzkomponente der 
elektrisch leitenden Paste hitzehartbare Harze 
sind. 

23. Verfahren zur Herstellung einer gedruckten Schal- 
20 tungsplatte nach Anspruch 22, wobel das hitzehart- 
bare Harz ein Epoxyharz ist. 

24. Verfahren nach einem der Anspruche 1 6 bis 23, wo- 
bel ein Metallfolienmuster mit einem auf den elek- 

25 trisch leitenden Abschnitt aufgeklebten Bereich auf 
der Ober- und/oder der Unterseite der harzimprft- 
gnierten Stoffbahn ausgebildet ist. 

25. Verfahren nach einem der Anspruche 1 6 bis 24, wo- 
30 bei die Bahn ein Vliesstoff aus warmebestandiger 

Synthetikfaser Oder mit hitzehartbarem Harz Imprft- 
gniertes Papier ist. 

26. Verfahren zur Herstellung einer gedruckten Schal- 
35 tungsplatte nach Anspruch 25, wobei die Bahn aus 

wamiebestandiger Synthetikfaser gebildet ist, die 
eine aromatische Polyamid- und/oder Polyimidfa- 
ser Ist. 

40 

Revendicatlons 

1 . Carte de circuit imprime, comprenant : 

45 une feuille de tissu impregne de resine (1 ), 

au moins une partie §lectriquement conductrl- 
ce (2) comportant un premier trou traversant 
forms dans la direction de I'Spaisseur de la 
feuille, le premier trou traversant etant rempli 

50 d'une premiere composition de r6sine qui con- 

tient des particules Slectriquement conductri- 
ces pour obtenir une connexion Slectrique dans 
la direction de I'dpaisseur de la feuille, et 
au moins une partie themriiquement conductri- 

55 ce (5) comportant un second trou traversant 

fomnS dans la direction de rSpaisseur de la 
feuille, le second trou traversant 6tant rempli 
d'une seconde composition de rSsine qui con- 
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tient des particules thermlquement conductri- 
ces de fagon ^ renforcer la conductibilit^ ther- 
mique dans la carte de circuit, 

dans laquelle au moins une partie de couche 5 

de surface (4) de la seconde composition de r6sine 
pr6sente des propri6t6s d'isolatlon electrique. 

2. Carte de circuit imprim6 selon la revendicatlon 1 , 
dans laquelle les particules themniquennent conduc- io 
trices contenues dans la seconde composition de 
resine sent des particules electriquement conduc- 
trices. 

3. Carte de circuit Imprlm6 selon fa revendicatlon 1 , ^5 
dans laquelle les particules thermiquementconduc- 
trices contenues dans la seconde composition de 
resine sont des particules electriquement isolantes. 

4. Carte de circuit imprim6 selon la revendicatlon 2 20 
comprenant en outre des troisi§mes trous traver- 
sants remplis d'une pdte Electriquement isolante 

qui contient des particules Electriquement Isolantes 
thermlquement conductrices. 

25 

5. Carte de circuit imprime selon Tune quelconque des 
revendications 1 a 4, dans laquelle les particules 
electriquement conductrices sont selection n6es 
panni le groupe constitu6 de Au, Ag, Cu, Al, Pd, Nl 

et des alliages de ceux-ci. 30 

6. Carte de circuit imprime selon la revendicatlon 3, 4 
ou 5, dans laquelle les particules Electriquement 
Isolantes themnlquement conductrices sont sElec- 
tlonnees pamni le groupe constitue de particules 35 
d'alumine, de particules de silice et de particules de 
magnEsle. 

7. Carte de circuit imprime selon Tune quelconque des 
revendications 1 a 6, dans laquelle la partie electri- ^^o 
quement isolante de la couche de surface de la 
feullle est fomiEe d'une rEslne qui comprend le 
composant de resine de la seconde composition de 
rEsine. 

45 

8. Carte de circuit imprimE selon I'une quelconque des 

revendications 1 & 7, dans laquelle la rEsine imprE- 
gnEe dans la feuille, et les composants de rEsine 
des premlEre et seconde compositions de rEsine 
sont des rEsines thermodurcissables. so 

9. Carte de circuit imprimE selon la revendicatlon 8, 
dans laquelle la rEsine thermodurcissable est une 
rEsine Epoxy. 

55 

1 0. Carte de circuit imprimE selon I'une quelconque des 

revendications 1 k 9, dans laquelle un motif de 
feuille mEtallique comportant une partie qui est col- 
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lEe k la partie Electriquement conductrice est for- 
mEe sur au moins I'une des parties supErieure et 
infErieure de la feuille de tissu imprEgnE de rEsine. 

11. Carte de circuit imprimE selon I'une quelconque des 

revendications 1^10, dans laquelle la feuille de tis- 
su est un tissu non tissE d'une fibre synthEtlque rE- 
sistante k la chaieur ou d'un papier ImprEgnE de la 
rEsine thennodurcissabie. 

12. Carte de circuit imprimE selon la revendicatlon 11, 
dans laquelle la feuille de tissu est formee d'une fi- 
bre synthEtique resistante ^ la chaieur qui est au 
moins I'une d'une fibre de polyamide aromatlque et 
d'une fibre de polyimide. 

1 3. Carte de circuit imprimE selon I'une quelconque des 
revendications 1 a 12, dans laquelle la premiere 
composition de rEsine contient un composant de rE- 
sine qui est le meme que celui de la seconde com- 
position de rEsine. 

14. Carte de circuit imprimE selon la revendicatlon 13, 
dans laquelle le composant de rEsine des premiere 
et seconde compositions de rEsine est le meme que 
la rEsine utilisEe pour imprEgner la feuille. 

1 5. Carte de circuit imprimE selon Tune quelconque des 
revendications 1^14, dans laquelle les premiEre 
et seconde compositions de rEsine sont composEes 
des mEmes composants. 

16. ProcEdE destinE & fabriquer une carte de circuit im- 
primE selon la revendicatlon 2, comprenant les Eta- 
pes conslstant a : 

A. stratifier un film de couverture sur les deux 
surfaces d'une feuille de tissu imprEgnE de rE- 
sine, 

B. fonner une pluralitE de trous traversants 
dans le sens de I'Epaisseur de la feuille et du 
film de couverture, 

C. remplir les trous traversants d'une pate Elec- 
triquement conductrice qui contient les particu- 
les Electriquement conductrices et une rEsine 
themiodu rcissable, 

D. retirer le film de couverture, 

E. placer une feuille mEtallique des deux cdtEs 
de la feuille, presser et chauffer la feuille, et dur- 
cir les composants de rEsine de la feuille et 
ceux de la pSte Electriquement conductrice, et 

F. graver la feuille mEtallique de fagon a retirer 
une partie de la feuille qui bloque un premier 
groupe des trous traversants, former la feuille 
mEtallique en un motif de circuit prEdEterminE, 
graver de nouveau pour retirer les particules 
electriquement conductrices prEsentes au ni- 
veau d'une partie de couche de surface du pre- 
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miergroupe detroustraversants, et former une 
couche ^lectriquement isolante pr^sentant une 
parti e da couche de surface formee de la rdsine 
thermodurcissable. 

17. Proced6 destin§ a fabriquer une carte de circuit Im- 
pr'm^ selon la revendication 3, comprenant les sta- 
pes consistant k : 

A. stratifier un film de couverture sur les deux 
surfaces d'une feuille de tissu Impr^gn^ de r6- 
slne, 

B. fomner des premiers et seconds trous traver- 
sants dans le sens de r^paisseur de la feuille 
et du film de couverture, 

C. remplir les premiers trous traversants d'une 
pate electriquement conductrice qui contient 
les particules Electriquement conductrices et 
une r^slne thermodurcissable et remplir les se- 
conds trous traversants d'une pate electrique- 
ment isolante qui contient les particules electri- 
quement isolantes thermiquement conductri- 
ces et une r^sine thermodurcissable, 

D. retlrer le film de couverture, 

E. placer une feuille metallique sur les deux fa- 
ces de la feuille, presser et chauffer la feuille, 
et durcir les composants de resine de la feuille, 
la pdte Electriquement conductrice, et la pdte 
6lectriquement isolante, et 

F. graver la feuille metallique de fagon a retirer 
une partle de la feuille qui bouche le second 
trou traversant et former la feuille metallique en 
un motif de circuit pr6d6termin6. 

18. Proc6d6 de fabrication d'une carte de circuit impri- 
mE selon la revendication 4, comprenant les §tapes 
consistant k : 

A. stratifier un film de couverture sur les deux 
surfaces d'une feuille de tissu impregne de re- 
sine, 

B. former des premiers, seconds et troisi^mes 
trous traversants dans le sens de I'epaisseur 
de la feuille et du film de couverture, 

C. remplir les premiers et seconds trous traver- 
sants d'une pdte electriquement conductrice 
qui contient les particules Electriquement con- 
ductrices et une resine thennodurcissable et 
remplir les troislEmes trous traversants d'une 
pdte Electriquement isolante qui contient les 
particules Electriquement isolantes thermique- 
ment conductrices et une rEsine thennodurcis- 
sable, 

D. retirer le film de couverture, 

E. placer une feuille mEtaliique sur les deux fa- 
ces de la feuille, presser et chauffer la feuille, 
et durcir les composants de rEsine de la feuille, 
la pdte Electriquement conductrice, et !a pSte 
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Electriquement isolante, et 
R graver la feuille mEtaliique de fa^on ^ retirer 
des parties de la feuilles qui bouchent les se- 
conds et trolsiEmes trous traversants, former la 
5 feuille mEtaliique en un motif de circuit prEdE- 

tenninE, graver de nouveau pour retirer les par- 
ticules Electriquement conductrices prEsentes 
au niveau d'une partie de couche de surface du 
second trou traversant, et former une couche 
10 Electriquement Isolante constltuEe de la rEsine 

thennodurcissable sur le second trou traver- 
sant 

19. ProcEdE selon Tune quelconque des revendlcations 
IS 16^18, dans lequel les particules Electriquement 

conductrices sont sElectionnEes panni le groupe 
constituE de Au, Ag, Cu, Al, Pd, Ni et des alliages 
de ceux-ci. 

20 20. Precede selon I'une quelconque des revendlcations 
17 a 19, dans lequel des particules Electriquement 
isolantes thermiquement conductrices sont au 
moins un type de particules pamni des particules 
d'alumine, des particules de sllice et des particules 

25 de magnesie. 

21. ProcEdE selon Tune quelconque des revendlcations 
1 6 ^ 20, dans lequel la partle Electriquement isolan- 
te de la couche de surface de la feuille est formEe 

30 du composant de rEsine de la pate electriquement 
conductrice. 

22. ProcEdE selon I'une quelconquedes revendlcations 
16 ^ 21 , dans lequel la rEsine imprEgnant la feuille 

35 et le composant de rEsine de la pSte Electriquement 
conductrice sont des rEslnes thermodurclssables. 

23. ProcEdE de fabrication d'une carte de circuit impri- 
me selon la revendication 22, dans lequel la rEsine 

40 thermodurcissable est une rEsine Epoxy. 

24. ProcEdE selon I'une quelconque des revendlcations 
16 a 23, dans lequel un motif de feuille mEtaliique 
comportant une partie qui est collEe ^ la partie Elec- 
ts triquement conductrice est formEe sur au moins 

I'une des faces supErleure et infErieure de la feuille 
de tissu ImprEgnE de rEsine. 

25. Precede selon Tune quelconque des revendlcations 
50 16 ^ 24, dans lequel la feuille est un tissu non tissE 

constltuE d'une fibre synthEtique rEsistante k lacha- 
leur ou d'un papier ImprEgnE d'une rEsine thermo- 
durcissable. 

55 26. ProcEdE de fabrication d'une carte de circuit impri- 
mE selon la revendication 25, dans lequel la feuille 
est formEe d'une fibre synthEtique rEsistante k la 
chaleur qui est au moins I'une d'une fibre de poiya- 
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mide aromatique et d'une fibre de polyimide. 
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FIG. 1 3 (a) 



FIG. 1 3 (b) 
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FIG. 1 4 (a) 



FIG. 1 4 (b) 
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FIG. 1 5 (a) 
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FIG, 1 5 (b) 
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